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Abstract: A field experiment was conducted to examine the duration of corn- 
plete inhibition of adult emergence of Aedes albopictus at 3 different concentra- 
tions of pyriproxyfen (0.1, 1, and 10ppm). Forty plastic containers with 1,000ml of 
water were placed as ovi-traps at the campus of Nagasaki University School of 
Medicine on 1 June 1993. Twenty-five ovi-traps were treated with 0.1, 1, and 
10ppm of pyriproxyfen and 15 ovi-traps were left without treatment as the con- 
trol. Pupae of naturally breeding Ae. albopictus were collected from the ovi-traps 3 
times a week from June to October and the percentage of adult emergence was 
examined in the laboratory. The emergence of adults was inhibited completely 
during the whole study period at the highest concentration of 10ppm, whereas the 
complete inhibition of emergence was never observed at the lowest. concentration 
of 0.lppm. The negative correlation between the concentration of pyriproxyfen 
and the density of puape was observed in the whole experimental period, except 
the late October. The minimum concentration of pyriproxyfen that results in the 
complete inhibition of adult emergence of Ae. albopictus during the whole breeding 
season was estimated around ippm in the field conditions in Nagasaki. 
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INTRODUCTION 


Efficacy of pyriproxyfen, a juvenile hormone mimic, has been evaluated against a var- 
iety of mosquitoes both in the laboratory and the field (Estrada and Mulla, 1986; Mulla et al., 
1986; Mulligan and Schaefer, 1990; Okazawa ef al., 1991; Schaefer and Mulligan, 1991; 
Suzuki et al., 1989; Takagi et al., 1995). Due to the high activity against mosquito larvae and 
safety to a large number of nontarget organisms, pyriproxyfen and other insect growth 
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regulators have become an important tool for the vector control. 

Although the length of effective period is an important character of insecticide as well 
as the effective dosage, only a few studies have been made for pyriproxyfen. The duration of 
complete inhibition was evaluated at a dosage of 0.lppm as 5 weeks and 2 months against 
Anopheles farauti and An. punctulatus, respectively, in Solomon Island (Suzuki ef al., 1989; 
Okazawa, et al, 1991). For Ae. albopictus the complete inhibition of adult emergence at a 
dosage of 0.lppm was observed for 4 and 6 weeks in the field and in the laboratory, 
respectively, in Nagasaki, Japan (Takagi ef al., 1995). 

The length of breeding season of Aedes albopictus differs among localities (Howley, 
1988) and they breed from May through October in Nagasaki (Mori and Wada, 1978). There 
should be a minimum concentration of pyriproxyfen that inhibits the adult emergence com- 
pletely during the whole breeding season. The present study was conducted to find out the 
minimum concentration of pyriproxyfen against Ae. albopictus in the field conditions in 
Nagasaki. 


MATERIALS AND METHODS 


Forty plastic containers (blue color, 14cm in diameter and 17.5cm in depth) with 1,000ml 
of water were placed as ovi-traps at the campus of Nagasaki University School of Medicine 
on 1 June 1993. Three different concentrations of pyriproxyfen (0.1, 1, and 10ppm) were 
examined in this study. Fifteen ovi-traps were treated with 0.lppm of pyriproxyfen on 1 
June, and 5 ovi-traps each were treated with 1 and 10ppm on 17 June. Remaining 15 ovi- 
traps were left without treatment and used as control. Ovi-traps were examined 3 times a 
week to collect all pupae of Ae. albopictus naturally breeding in the ovi-traps. The number of 
pupae and the depth of water were recorded for each ovi-trap. The maximum and minimum 
air temperatures of the day were also recorded during the study period. The pupae from the 
same ovi-trap were collected into a plastic vial (3cm in diameter and 6cm in depth) with clean 
water and kept in the laboratory under the conditions of 27°C and 70% R.H. to examine the 
percentage of emergence. The data from a half-month were pooled and analyzed. The per- 
centage inhibition of emergence was corrected by Abott’s formula. Statistical analysis was 


performed using the Systat statistical software package. 


RESULTS AND DISCUSSION 


Temporal changes in the average water depth showed that the amount of water in 
ovi-traps was always large and no ovi-traps were dried up during the study period (Table 1). 
The annual rainfall in 1993 was exceptionally large (2,842mm) and 1.44 times larger than the 
12 years average (1981—1992) in Nagasaki city. Because of the excessive rainfall, an over- 
flow of the water in ovi-trap was often observed in many ovi-traps in June, July and August. 
Therefore, the concentration of pyriproxyfen in treated ovi-traps might be affected largely. 

Pupae were collected only July, August and early September in the highest concentra- 
tion of 10ppm, and the emergence of adults was inhibited completely during the study period 
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Table 1. Average air temperatures (maximum, minimum and mean) and depth of 
water in ovi-traps placed at the campus of Nagasaki University School 
of Medicine from June to October 1993. l 


Air temperature (©) Water depth (cm) 
Period = E 
Max Min Mean Mean Range 
early 28.3 19.5 23.9 7.4 6.1- 9.7 
June 
late 27.6 19.3 23.5 12.1 5. 6-15. 2 
i early 28.4 20.6 24.5 B 7.4-15.5 
. late 30.2 20.3. 25.5 12.7 6. 4-14.5 
one early 31.9 23.3 27.6 13.8 11.5-15. 1 
2 late 31.6 21.7 26.7 13.7 11. 114.8 
eee early 30.5 18.9 24.7 13.0 11.8-13.9 
Beene: e 28.7 16.5 22.6 12.9 10.8 14.8 
eee early 27.0 17.4 22.2 12.0 8.0-14.5 | 
aa: late 21.7 10.2 16.0 10.3 6.0-13. 1 


Table 2. Temporal changes in the total numbers of pupae, emerging adults, and the percentages of 
emerging adults and inhibition of emergence” for Ae. albopictus observed in control and 
treated ovi-traps with 3 different concentrations of pyriproxyfen in Nagasaki 1993. 


June July August September October 


Early Late Early Late Early Late Early Late Early Late Total 


10ppm (n=5) 
Pupae 0 1 T 11 14 1 0 0 0 34 
Emerging adults - 0 0 0 0 0 - - - 0 
% emerging adults - 0 0 0 0 - 0 
% inhibition of emergence - 100 100 #100 100 100 - - - 100 
Ippm (n=5) 
Pupae ` 0 16 10 16 34 43 24 19 20 182 
Emerging adults - 0 0 0 0 1 0 1 5 7 
% emerging adults - 0 0 0 0 2 0 5 25 3.8 
% inhibition of emergence - 100 100 100 100 98 100 94 66 95.2 
0.lppm (n= 15) 
Pupae 0 4] 134 88 190 279 182 90 92 40 1136 
Emerging adults - 3 3 6 51 136 136 53 62 29 479 
% emerging adults - 7 2 7 27 49 75 59 67 73 42.2 
% inhibition of emergence - 90 96 91 65 40 22 36 19 1 47.4 
Control (n= 15) 
Pupae 0 64 118 87 189 193 133 82 89 26 981 
Emerging adults - 48 69 67 147 159 127 76 T4 19 786 
% emerging adults - 75 58 TT 78 82 95 93 83 73 80. 1 


"The percentage inhibition of emergence was corrected by Abott’s formula. 
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(Table 2). On the other hand, the complete inhibition of emergence was never observed at the 
lowest concentration of 0.lppm and pupae were collected nearly the whole experimental 
period. Even within 1 month after the treatment, 3 out of 41 larvae emerged as adults in late 
June. The overall percentage inhibition was calculated as 47.4. 

At the intermediate concentration of lppm, pupae were collected from early June until 
late October. The complete inhibition of adult emergence was observed in June, July and late 
September. Although 1 adult emerged in early September, we concluded that the concentra- 
tion of lppm resulted in the complete inhibition until late September and the inhibition rate 
started to decrease in October. Mori et al. (1981) showed that all eggs laid after October are 
in diapause and would not hatch until the diapause is broken in February of the next year. If 
the eggs laid after October will hatch in the next May and breeding places of Ae. albopictus 
will be treated with pyriproxyfen at the beginning of the next breeding season, we can expect 
the complete inhibition of adult emergence from the overwintering population. Therefore, the 
decrease in the inhibition rate of adult emergence in October may be negligible to control Ae. 
albopictus population in Nagasaki. Taking account of the heavy rainfall in 1993 and the egg 
diapause of Ae. albopictus in winter, the minimum concentration of pyriproxyfen required to 
inhibit the adult emergence completely during the whole breeding season was estimated 
around Ippm in the field conditions in Nagasaki. 

The peak density of pupae was observed in late August, except the concentration of 
lppm where the density of pupae was the highest in early September (Table 3). The negative 
correlations between the concentration of pyriproxyfen and the density of puape were ob- 
served in the whole experimental period, except the late October. The result of analysis of 
variance of average density of pupae per ovi-trap showed that the difference among concen- 
trations was significant (F=8.80, p<0.001). The average density of pupae at 10ppm was 
significantly lower than that of 0.lppm and the control (Tukey HSD test). The lethal effect of 
pyriproxyfen on Ae. albopictus larvae suggested by Takagi ef al. (1995) may be the main 
reason for the observed difference of the density of pupae among different concentrations. 


Table 3. Temporal changes in the average number of pupae of Ae. albopictus per ovi-trap from June to 
October 1993 in Nagasaki. 


june July August September October 
pi SSS SS SS Ee lea SD 
Early Late Early Late Early Late Early Late Early Late 
10 D 0 0.2 1.4 22 2.8 0.2 0 0 0 0.75a 1.09 
1 5 0 3.2 2.0 3:2 6.8 8.6 4.8 3.8 4.0 4.04ab 2.52 


0.1 15 0 2o 8.9 5.9 12.7 18.6 12.1 6.0 6.1 2.7 8.4lb 5.23 
Control 15 0 4.3 e9 5.8 12.6 12.9 8.9 THS, 5:9 1.7 -28b 3.71 


“Means with the same letter are not significantly different (p> 0. 05). 
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